Stress response of a p53 homologue in the radioresistant Sf9 insect cells.
To investigate homology and stress response of p53 (a 53 kDa tumor suppressor protein) orthologue in Sf9 Lepidopteran insect cell line that exhibits very high radioresistance. Western immunoblotting, immunoprecipitation, degenerate RT-PCR (reverse transcription-polymerase chain reaction), electrophoretic gel mobility shift assay, flow cytometry and immuno-fluorescence microscopy were used for characterizing structural and functional features of Sfp53 (Spodoptera frugiperda p53) in gamma-irradiated or etoposide-treated Sf9 insect and BMG-1 (brain malignant glioma) human cells. Cells were pre-treated with caffeine for inhibiting ATM/ATR (ataxia-telangiectasia mutated protein/ATM and Rad-3-related protein) activation, wherever required. A 47-49 kDa protein band was observed with antibodies against three different epitopes, demonstrating conservation of respective domains in Sfp53. Immunoprecipitation also yielded similar-sized protein. Degenerate RT-PCR resulted in product of same size in both cell lines. Similar gel mobility shift of p53-binding oligonucleotide with BMG-1 and Sf9 cell lysates indicated analogous transcriptional activity of Sfp53. Constitutive Sfp53 level was higher than hp53 (human p53) and showed primarily cytoplasmic localization. Radiation-induced accumulation was considerably less in Sf9 even as an analogous ATM/ATR-dependent nuclear translocation was observed following gamma-irradiation and etoposide. A smaller-sized Sfp53 orthologue shows highly conserved native structure with DNA-binding, N-terminus and C-terminus domains, and has analogous p53 transcriptional activity. While its nuclear translocation and ATM/ATR dependence were similar to hp53, the cytoplasmic localization and subdued accumulation following gamma-irradiation indicate functional differences from human cells.